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(54) FLUORENE-BASED COMPOUND CONTAINING FUNCTIONAL GROUP, POLYMER 
THEREOF AND EL ELEMENT UTILIZING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
polymer semiconductor and a pliotoelectronic material, 
particularly a compound usable as an electroluminescent 
material. 

SOLUTION: A fluorene-based compound represented by 



formula (1) (wherein R is hydrogen, a 1-22C aliphatic or 
alicyclic alkyi group or the like; R' is a functional group 
which exists at meta or para position of phenyl group; n 




is 0 or 1), a polymer thereof and an EL element utilizing 
these materials are provided. 
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4$ll^32 0 03-64 0 0 3 
52 

^S^'-^^^'U^J-b^Sjy^'l 1 . 9g(0. 4 9 mol > c::'-^ 
i-'^J^^Xti. 4 0 0 wio^-r Y^t}F0yyyiTH 

^;^30C, 38- Oq<0- 3 6mol> CC'i^'^KMJpv*?' 
^ -)lim^'^^^ CCj@jT Ur - 7 8 *CT'2 H#r^}«i^$ 

vy/^^^i^ (20 : 8 0) ocsssa^-titr^ifiasc?? 

i:'^f>tc?£:l^^1*r. 3 0q(i|5:$5 8. 8%)<^>^i^ 

'H-WR (DMSO-<f ), $0,42(br, 6H, CH^), 0,61-0, 
91(^, CHi), l,S(br, s, ^H, C01»), 7,73-7.81 

[0 06 81 

2, 7-fc'X- (4 bD'7:»;:^>W> -9, 9' 
-\\-^^U>i^V (M-2) CC"&ig 
|gr*«. S*lf S t>'«?ife3f > >1^- A: 5 0 0 ml 
^C'3P^^;^::3CC. r^l^r^^^S^vT, 5. Oq{l 

1. 8winol) CC'9, 9' - S^^- n -^=^t/,'U7^l/:Mx> 
-2, 7-y5i<b-r. 5. 2 6q(26. Owmol) © 
4 -'i^'C^^^ho^^^r^ <B rCHiNOJ SO' 
0. 3q(0. 2^mi:A)Or\^y^y^V^}^:f^^}lt- 

i:y.>iytK^.u t (PPhoJ Pd (0) -SrAn 
ri 4 0rnl(Dh^^x>tcSa¥$ii, S{C2M. 6 
.^gr-f h U Ag?g^^ta!«Ut:4 8B*r^S?ig$tf/Co <X 

cc:c^:D3iaiSWL/A:^%. 3*Hi«9^^Iei^mi.. SSr^^i?^ 

m^4 0VO>n^^-^:yX'%9i'CnmitX. 5q 
<i|R$7 3.2%) <D±^'^^mc, 13 4-1 

3 6 *C'C<5b -7jmCo 

'ji-Wi<R (CDOi), 6'0,72-l,l?(in, ?2H, OtSO'CH,), 
2,04-2.12(ni, 4H, CCH,),7,62-7,81(«ii, 14H, 
[0 06 9] pi]3 

2, 7-tA <4-r ^ -9, 9' 
Ti-^'^i^)l^}i^^iy> (M-3> 
mi*«^ii;i:^c5 0 0iiim<C'2a'7'7;^2tC, 4. Oq 
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53 

-9, 9' -S.'-n -^4^t^•^'7»^:f^>Ss:>'l Owt% 

• N-W<R (CECI, ) , 6' G, 7?-l, 15(rn, X^lJlXOi. ) , 

7,7?<»n, 14H, 
[0070] Pll4 

2, 7-b'X (3--ho:?:ii::^.'L'> -9, 9' 
n u> <M~4) OC'^.fg 

0. 0q(8 1. 3mo-\) 0>2, 7->:>yn*-9, 
9' -t>-n -^+i^,»U:?>^:t U>. £9. 8q{0. 
I7 8iww)l) <3r.3-:^hu^>^'>?j4V-h <0»NC. 

HcB (OH) , > SJy^'O. 9 3g (0- SlmroDi^T^ 

0 0 niTO ^ 'l^x > tC^jg^ tf. MtC 2 M. 1 5 0 mW.^ 

(1:3) <^^^^«g(Cc^:Di/»My>l^5^7/-^fl3t^t: 

5q(iR$&3- 3%)<^'t>g!B!l^fffco glljSitl3 5 

'H-W<R (CTCl,), 6^G,7?-i,i3(fl», 22H, Ot^^.0'01«)i 

[0 07 1]i?l]5 40 
2, 7 -b'X < 3-r ^ /:?:^^,'U> -9. 9' 
n -^^v,'U:?->^:t u> <M-5) (O^f^ 

<1&- 6flOTol>(^2, 7-b';^ (3'-:^hD:?^:t 
-■U) -9, 9' -i>-u-^^l^)l':f>l^iy>. lOwt 
^OC'tSte-^Sf*^' < ^ A < P a /C ) 1 . 5 An 

utci?.. m^^f^.ioxmdtm<^hmi^^. mm^- so 



1^^2 0 03-64 00 3 

^ V A* Jf \^X $IS$ (./ l^cfll . i>x r ."U/ > ^? 

/c, ff6nA;3»a^4 0-C<3C:'S£3i*-:?'>T:'?E 

^^<:§2iS$i*'C. 6. 5q (iR^8 0%) OCi'S^-^ff 

' H-K^SR <axn, ) , 6^ 0, 76-l , I6(m, 22H, CH SlO'Ot, ) , 

2.02- 2,10(ni, Cai,),3,77(br, s, 4H, Nft), 6,72- 

[0072] Pl)6 

2. 7-fc'A <4-r.'Ui?'t r^*:::;^) -9, 9' - 

a--^+t''^l'7.'l.:tu> (M-8 > c^'&.'d^ 
tar+«. Sacif S;a'ig?jfe:3 > 'f - >17^- A: 5 0 0 ml 
S©3P'7 5':^2tCC, r^^r^>#S§iT. 5. Oqd 

1. Swmol) (Z:'9, 9' -t^-n -^=^i''il'7>l5|-u> 
-2. 7-i>3i<U-h, 4. 8q(2 6. Omrol) (D4 

0. 3q<0. 2 6i»nnol) (^r b^4^AHJ7:^::^Jl^?f^ 
a:? i >M*7^^*?A^Anx 1 4 Omicc:'r.'l'X>(<:?gj|| 

*DU*C4 6B#r5Sfife$'liA:» ^XC^-C. 5fS*7f^^<:^S 
.^^4 0*C<^ft^3t--y>X'S»CCigjS$H+i:. 5. 0 

q(jR^7 7. zvi.'i <rAjm^€.mc^mm\2Z'^ 

1 2 9*Cr'^>^:^Co 

•H-NMR (CDOi), 6^0, 71-1, 12(w, 22H, OtS;0'0^), 

2.03- 2,ll<(l», cat), 7,62-8.02(111, 14H, ^^fc), 
10,08(s. 2H, CMQ) 

[0073] P17 

2, 7-b'X <4-T-feh:::h U,'L':?*:^.'l> -9, 

9' -t/-n u> (M-7) 
m^^. W$X\l^J>mi:Oi > r >17^- ^<i;l A: 5 0 0 wl 
gcc:'3P:7^;^:30c, r>\^^>W^%rf. 9. Oq(l 
6. 56wmol>CC'9, 9' n -^^ V.'U7;l':t U 

>-2, 7-!^^jJ<'U-h. 7. 15q(36- 4 7mno 
1) (^4-'?'D^Vj;X'Ur-bh^r M.'l <BrC*H, 
CHiCN>&a'0, 42q<0. 3 Snirol) (J:>f' h^r^ 
A h l*^^::.^?^^^ -O.'N^^^^JA^iAtir 1 8 0ml 
(^h^l'X>cc^g»?$ii, S^<:2M. 9 OmTO.^^^-^ r 0 

•i?Ag?ft^f3SfflUr4 assiiife^tryco :'Xc^^c. jgrs 
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53 

(6- 9moi)<02, 7 - t^X (4 h D-7i^il) 
-9, 9' -t'-n -^*i','l'-7JL'tb>i£0'l Owt% 
<^>j-itt^Mf#'' -J 7 0 A < P <} /C > 1 Q?: Antr 5 •) HI 

ffe. > ^? ^ -^lic J: 0 #8Saf b $ ii'C aS<^>(«{Sffl'Vi:Sgql 

r'^^C£l$&l^3 , 2 . 2 g < 6 5 . 0 % )<?>4 
.^133 ^Jf fee il.^{i7 9-8 1 *Ct:'A ofeo 
'fi-NMR (CDOj), 6^0, 72-1, 15(tl>, 22H, CH,^.0'Cn.)i 
1.96-2,04<m, JH, CCHj),3,67(Br, 4H, Nft), 6.76- 
7.7Z<ni, 14H, ^^'sl^) 
[0 07 0] t?!l4 

2, 7-b';?> (S-^^^rp-^^^^.'U) -9, 9' -l>- 
n - -^^ V Jl- ^I'^f- U > ( M - 4 } <0 

mmmm. ^fmrnfm. ^ > ^rti ^ ^ i 

0. 0q<8l. Swnol) (^2, 7-i>yD*-9, 
9' 29. 8q(0. 

1 7 8«Bi«K>l> ®3-^ho^>-b'>?t<l'-r (OiNC, 
H,B (OH) i> SO'O. 93q(0. ^\mo^)<r>^ 

. 0 0 n\0> r > CC?§||5 tr. MCC 2 M, 1 5 0 vi\<J>M 

4 0 X<0%^^ - -T-lyVimVCim $ if 'C, 2 
5 g (ift^ 5 3 . 3 % ) <^>^.i«^*iifco SDi^tt 1 3 5 

' H-NMR (CDCIj ) , 6^ 0, 72-1, 13(w, 22H, CHj Ji:t>'CH, ) , 
2.06-2.14<w, AW, CCH2),7,62-S,56<ro, 14H, ^siSi) 
[0 07 1 1 19115 



10 



20 



30 



^12 0 03 
54 

^1\^/^=^'>^1' < 1 : 1 > (OWJa^^i^- 

■^^ i<^m^^xtnnuc\k. i^x^A^x.- 

tc» .Xi>*X\ {i6nA:ii§^^4 0'C«'^: 
^iC^ijk^MX. 6. ^QHmZOVo) 
fc, m^\t 12 0-121 'CX'Jh^fc, 
'H-KMR (CDCl,), 6^0, 76-1, l$(n>, 22H, < 

2.02- 2.10<n«, 4H, COt),3,77<br, s, 41 
7,79<tii, 14H, ^#5?,) 

[0 07 2] m 

2, 7 -b'X K^aix^lr 

1. 8fliraol) C-a. 9' -i'-n -^t- 
-2, 7-t>j}<u--K 4. 8q<2 6. 
-:?'o*'<>;^'7JL.rb h" <B r CsH,- 
0. 3q(0- 2 6m!itol) (^>rh^+Xr 
X-? < >.>Oi''^fA^7-.*^*C 1 4 OmlCC' 
$ t?/cm, 2 6 5 niO>mm-t h 

*Q u 'c 4 8 H#f^iifife $ ii^Co yet ^ t:-. m 

^X&fM.'&m'^M. h^x>t£J;D3l 

q (JR^7 7. 8%) C'^^i^^fifco fi! 

1 2 9•Ct:•^b^^■Co 

'H-NWR (OXlj). 6'0,71-l.I2(ti», 22H, < 

2.03- 2.11<«n, 4H, CO1«),7,62-8,02<ni, : 
10,08(s, 2H, CUD) 

[0 07 3] 1?lj7 

2, 7-t'X <4-r-bhir 'JJl''?*. 
9' -^:>-n i-'> <M 

^(iC'3P'7 7:^3iCi:, r^l'3>#a'5vT. 
6. 5 8tiii«iol) <3:'9. 9' -^:>-n-^- 



40. >-2. 7 -iJsK'U-h. 



1 ,"30 (2 
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(29) 

55 

0 !!« > Q>'±jm*^m^^ m^xt 104-^1 0 5 *C'C'*> -? 

'H-NMR (CDO,), 6^0, 72-1, 07(«l>, 22M, Q\'^XfO^"}. 
2,01-2.18(«li, JH, CCH»),3,83(S, 4H, 0401), 7,«-7, 
81(ti>, 14H, 
[0074] P1J8 

2, 7-t';?. <4-b.x;U5*,=.jU> -9, 9' -l>- 10 
n - i/'-'L' :? Jl'* u > ( M - 8 } ^.^ 
3!Sr4!^> m^lf SlO'iS?t:2 > r 5 0 0 wl 

^©aPvT'^^^tc, Sl^r.'l'2>^||StT, 20. 0 
q{4(:'. emitiol) ©2, 7 -i^'-^'P^- 9. 9' -V' 
-ft 13. 3q{89. 4«iino 
1> <^>4-hr:^JL.7iiJH<l-'- h (H.C = CHC*H. 
B(OH) JSO'O. 46q{0. 4roK>l) <^>f'h^^ 
Ah l»'7 3;:iJl':t-;\-7^>/x7i.>'?A?:A^tr2 0 0wl 

(r> V ii'X > cc jgfi? $ -1+ , ifc 2 M , 10 0 ^^<K>^mt \ 

itX^Bom^^ntCo vXt^if, if6nA:ii§al^£4 0'C 

<^>^^*'-'7'>•c?E.<J^ci£ji^$^±t:. 16. Oq{jR^ 
7 3%} o>±fm^nfc, mA\t i o e - 1 o ? ^ovh 

-7fc. 30 
'H-MMR (COaj), 6^0, 75-1, 16<il>, 22H, j^,t>'CH. ) . 
2,04-2,12<n>, 4H, C01j)',5,29-6,8&<ni, 6H, b'j^Jl'), 
7,53-7.S2(m, 14H, ^#5^.) 
[0 07 5] PII9 

2, 7-b'X <3-i'DP^?-jU7*iJl') - 9, 9' 

^©3P77':^3tC, r>l'3>#@^vT. 2. Og 
{4. 7wi«iol>©9, 9' -t>-ti-^=^i^)l-:fA^^[^ 
>-2. 7 -i.'Ji<U- 2. 14a(l0. 4hiibo1> 40 



56 

+-:?'>f?E^^i:$£^^$t^x, i. 2o' 

% > (o^'m^ ft fe, ai-^i* 9 7 - 9 a • 

'ffNMR (CDO,), 6^0, 75-1, 22H, * 
2,05-2.1J<fl», 4H, CCH,).4,73<S, 4H, 0 
84(m, 14M, ^#]^) 
[ 0 0 7 6 ] Pl| 1 () 

2, 7-b'X ( h«J-'L') -9. 9' -i' 
7^1/31- U> (M- 1 0> 

>j h )1^<D 3 ^ 5 {<: , M^f?|l.' 
g{8l. 3niwo1) «'2, 1 -V'VG^- 
-(x-^^l'^A^V >['-:^\^-^ . 2 4. 4q ' 
1} <7>4- h'J.'U^Kb-h (CH,C»H, 
JtCJ'O. 9 4q ( 0. 8 1 iBiBol) <D'7 ^ ? 

>,'<7't^'?A?:Am:4 0 
tcj§f!?$i+. l(<:2iVi, 2 0 0w1<^>5^Se 
^Ssffll/ 1: 4 8 t^fco ^xJt*^; 

mi<:Si^^igT^-t+, rjl'j:.>tcj:0 3l 

eiP®x?^l./'v^-y> (1 : 2) < 
y>'C?E.^tciig}i^$1iT:. 3 6. lci{* 

^BKi^«:«tfc. Wi°.ite a - 8 9 re* 

'fflWR (COa,), 6^0, 76-1, 10<w, 22H, * 
2.03-2.11<m, 4H, C01,),2,46<s, 6H, CI 

[ 0 0 7 7 ] pij 1 1 

2, 7 -fc'X (4-:^-'l'#ti^.'l''7iX. 
-i'-n (M- 1 

.'U^'©3P'7^;^:2(C, 15. C'q{2€ 
2. 7-b'X < hU.'l') -9, 9' -i' 
y>lt[y>^\n'C2 7 OmHZ>b'Ji'>" 

*QA. 13. 8a (87. 4nwol> <7>a■5 
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57 

'WNMR (DMSO-cf $Q,53-0,96(.m, CftSCJ'C 
ti), 0,96-2,ll<H», 4H,CCHi), 7,71-8,05(W, 14H, ^# 

12, 96(t>r, s, 2H, OXil*;' 
[ 0 0 7 8 ] PIJ 1 2 

9 ' - 5^- n - V,'L'7 Jl/rt u > ( M- 1 2 > (C'^^fiX 

<^>3D'7^X3(<:, T.'b3>#asiT. 6- Og(l 
0. 4«iiBol> 0D2, 7 -f ;^ (^^Jl/j^tS^^l-^iiJl) 
-9, 9' -i'-n -^*'>.'U'7Jl/3t-u>«:7v.n. 30 
!i>i«:-tgft.*:t^-5l' (SOC 1,) ^t3S*ijiy>cjB^tcj:0 

' H" NMR (COa, ) , ^ 0, 71-1, 12(ri), 22H, CH. i^.i^^'Oi, ) , 
2.03-2.11<n>, ^M, CCH,),7,61-8,25(m, 14H, 
[ 0 0 7 9 ] 1 3 

2 , 7 - b'X < 3 - ^^il/^^ i'':^^l':i44^JL'-7 x x ) 
-9. 9' -i'-n-^*^.'l'7Jl.:|-u> (M- 1 3) 

t^ri1«, ®^lf j5it>'jg?j|3 r >17>- A: 5 0 0 wl 

(2 3. 7«wol><r>9, 9' -^^t''^^:?,'^3^• 
^>-2, 7-i'1<U-b. 11. 9q{52- l«mto 
1) <^>x^-»l/-3 -:''o*^>v*'7- KSJl'O. 6q 

'><'5i'''?A^Am:2 6 Omn?>K'^x>^i:?§i?5t^, m 

2 M, 1 3 0 itil<r>.^^'f h 0 A^§ig^rt35*pU'C 4 8 
$t?. K'L'X>i<:j:O30l«&a(./f<:f^. t^Si^^^ii* 



(30) *!$^32 0 0 3 

58 

[ 0 0 8 0 3 171] 1 4 

2 , 7 - t'X < 4 - X ic^ ^^fjyX'-^^. 
-9, 9' -i'-n— i'Jl''7.'l't^ 

g<5D3P7T';^n0C, T^l'rd^^aSiT. 
(2 3. 7iiwol)<^>9, 9' 
^ U>-2, 7-i''i<U-h. 11. 9q ' 
1) <?>x?-Jl'-4 -:''P^:^>V T-- K5 
10 (0. 52iiiiK5l> (^>-?'»-^#A|- y?*. 
.> ? 0 A ^ \ir\X 2 6 0 nUZ) \ .'Ux > i 
cc 2 M, 1 3 0 m>^'i- h y ■? AJgsg. 

§tf. K'Ux>{<:j:0 3lsi3*ai'?cf^. : 
.'U/^+1r-> (1:3) ©^^^««i<: J: 
20 if ^t^Aliigal^ 4 0 'C<^>^^:t-^>-C: 

t: . 9 q ( 6 0 % ) (^^im ^iifco 

'H-NMR (COa,), 6^0, 72-1, 05(«li, 22H, < 
1.40-l,44<t, 6H, CHOjZ.OO-Z.OS-^m, 41 
-4,45(q, ^N, OCft), 7.58-8.14<fli, 14H 

[ 0 0 8 1 ] PIJ 1 5 

1, 4-b'X <3-^ha'?a;:i,'L'> - 

30 ^«'3P-7 7';^3(C, r^l':=i'>#a§vT. 
(4 5. 8 tmtol ) <?> 1 . 4-^:>'7'D^- 
4^i'jWjf-^t''^>-b'>. 16. 8g{0. 

O'O. 5 3g(0. 4 6wmol) ©f^r?^ 
^ >'"J^t>'?,i*?:A*lt:2 0 Oi 
7§8? ? ii , Mi<: 2 M , 1 a 0 tnl^D.^lt-f 
?35f«OT:4 8B*r^ji?i$t?:rCo 
ocsst^lST^ tf, r jL-x^tcj;*; 30: 

40 Si*. ?^niabyc». ^«i?:r^sbrfs?-d 
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(31) 

59 

(17. 3»iinol> , 4 -b'A hPV:^^;l.) - 
fi^fif#'>>*7' t'*^^ A ( P d /C > 2 q^An^ 2 0 0 ml 

fc, m°At 1 0 5 1 0 ^^CVih^fc, 
3,57<er. 4H, Mil), 3.^t3-3,^t9.:lq, 4H, GQ^), 6,62 
[ i) 0 e 3 ] PI 1 7 

2, 7 -fc'X (4-ra^:?:»;^,'U) -9, 9-t>-n 
-'s=t^*>','U'7^l/7ru> <M- I 7 ) <0^!& 

.'l'^'o:-3P7^;^:2tc, 50- Oq<0. linoi>cc:'2, 

.i<?:i^^(..r-!5*CtC?^5p5ii. lie. 1 0 OmlCC:'feft. 
->f^b>CCj:D^IR$n:?-c3 3. 6q{0. 2 1iw:»l)<^> 

•a<:bi:2 4B$r^^rS$tryc<> JS^rS^O-^^^T'^^i. S^i^ 

■•aiS^fiAio Slli^Jii 2 1 ^1 2 3 W*>oA:o 
'ffWR (COa,), 6' 0,71-1, C6(m, Oi, , Oi-), 1-S 
9-2,06(m, 4H, CQ%), 7,45-7, 7Si>, 16H, Tf^K) 
[0':)6 4] P«16 

2, 7 -b'J?^ <4-^-^^-JP'73i:::.;l'> -9, 9' -^^ 40 

mi»lS.O'mji^&^fc 2 5 0 wlOC' 7 7 X 3 . 4 . 
Oq (5. Swmol) 052, T-b';^ (4- < < h 
•L'i>iJ,'L') ji^^jl.) '7j;^,'L') -9, 9' -^^-n- 



419^2 0 03-64 0 0 3 
60 

^^^-tf>tCj:0m«Hk5tff 2. 8q<i|K^9 0^) 
<0?iSc^^a<OSf*^rf#fe» gft/^ii 1 0 1 - 1 0 

•KNMR (OXI,), 6^0. 78-1, 4Z(ni, 22H, Ot, Oi,), 2.0 
2-2.1(m. 4H, CCft), 3,19<s, 2H, CH), 7.42-7.78<:ra, 
14H, ^-SlSg) 
[ 0 0 8 5 ] Pl| 1 9 

2. 7-b.A <4-r.'l'^t h"7*i::^^:t + S/Px:^ 
.•l) -9, 9' -y-n-^+t'^,'U:?^^:tu> <M- 1 
9 ) (O^f^ 

mm Smfj3;C;ii?ife:3>r>l7^-=&ii;iA: 1 0 0 ml 
i&(DZnyzf:^:pti^. 7}l^>WSnr. 4. Oq 
(7. 7nimol) <5C:'2, 7 - { 4 - t K D^i":? :i; 
jU) -9, 9' '■i>~u-^^l^}l:f}l^{y>, 1. 9 
6q{!5. Smraol) €'4 -^^PTfd^^Xr.'Urb F 

iim 1 2 0*Ci:'6WSSft$ii"c^ SJSA^SSTt-^ 

1 . nmcm^iscr^i^. mm*^ 4 0 0 ^^w^i^c 

a®^^-?>t'"?Aj^:'kWcj:Ol£^?$ii. xsSiaf./. 

SIf* ^ 4 0 *CCC:'Sc^:t - Vlt^lC $ T . 4 . 
3 q { JR$ 7 6 . 7%) 0>'^^n^WtCo WMitS 6 

'H"NMR (On,), 6^G,73-l,09<w, 22H, Ot^.O'Ol?), 
2,03-2,10<w, cat), 7,13-7, 91<ni, 
9,95(5, ZH, C^flQ) 

[ooaeipiso 

2, 7-b'A <4-^ho7:*;::^Jl^7r4^S/:7:A^>i/) - 
9, 9' -S>-rt->v+i.^^l.7,'U*b> {M-2 0) <^ 

©^[1115:0'®]^:^ > r ^^muc\ 0 0 
Sc:'3P^7;^:3CC, r>t':3>#lga^vT. 6. Oq(l 
1. diwiiol) ©2, 7-^;^ (4 -b + 

-9, 9' -5:>-n -^+s^,t:T;^:t u>. 3. 3 
g{23. 7winol> o:- 1 --7 •L^tu-4 hP^>iz' 
>S:i:Jt3- 2q<23. 1 iwnol) CC-.^g:^ l> *i?A-$:An 

0-C'C8B#fe1ig3g$itA:. 5jC£;?!>WT^i. S^gtc® 
ac?: f£T $ . 4 0 0 mlOC-^'KtCj^? e<:iitiT $ 
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61 

^7 9 - 6 % > ^j^^Wc\m<.^ m^SXt 10 2-1 0 3 
'KI^^R (CDClj), 6^0, 73-1, 09(m, 22H, Oti^.O'Oi.), 
[0067] Pl)2 1 

2, 7-b';\ (4-r ^/:?*^;l':f+s^7x^^> - 

sari1S^<i;i?c5 0 0wm'<X:'2P7'7;^:2iC, 6. Og 
(7. 9imiiol) <5!:'2, 7 - tTA ( 4 - -1 P V * -.'I'^f- 
^t-'^ j;:^,'l> -9, 9' -S^-n-^+S/Jt'^^l/rtu 
1 0 tti%C'aj±.^Sf«'» ? ^ i^*!? A { P <| / G ) 2 
An^C 2 0 0 wl©T H F tC^§»?$iifeig. 

^^«$iiviO-^62 4B#rs^"sr'SJt^^i+^<:o mm"^ 

>^C*»tC?£jS3't*i:. 4- 7q<JR*65%) <^>4^ 
igg^ftfeo mi*5 7 - & 8 'Cf^ ^y-Co 
'ff NMR (CDClj), 6^0,71-1,05(111, Ot^^lO'Cn!), 
2,01-2,05(w, 4H, Cat).6,6&-7,75<«li, 22H, ^#8%) 

[0 06 6] 1^12 2 

2, 7 -b';^ ( 3-:^,'b:tvtt/.'UVi:i:jl) -9, 9' 
-t'-n-^^t^'U^'U^hbV {M-22) <^^Sl^ 
mJ*^8, itSIf I5:0'i£filr5 >r >l^-^i§;lfe 5 0 0 ml 

^oc'3D7^;^x30c, r^i^^v^amr. i5- Og 

(2 3- Sniiiol) <^)2, 7 -b'X {3-J-^.'l'3r=*^*/:^ 

«L'5fv^,'l^'7 -9, 9' n 

M€'*©ft.';^*^?i. (Li OH) *^gigl 0 Oiiil?:?3S*Ii 

lCC-v4^lf >;$rAn^C 2H#feimJ*5i+r ^ 'J - AS 

<Z>ifiS4^^li/c, 2 2 7-^22 ^XX'h^ic^ 
'KKMR (D[V!SO-<f ), ^0,5^l-0,92(m, 22H, CH^SCR 
ft), 2,05-2,09((li, JH^CCft), 7,5-8,28(lfl, l^H, ^* 
fe) 

[0069] P1J23 

2, 7 -b'X ( 3- i'Po:^?.'li<^^l':?:*^^Jl'> -9, 
9' -t/-n -^4^S/Jl':?^l'5|-u> <M-2 3 ) oc-'&.'d^ 
mr^^^g, mif^.!:)'ig?S:3>r>1J^-^<i;ifc5 0wl^ 
<D3P'7^Xr5^C, T.'U:2>^SS^r. 6. Og(l 

3. ^ms>\)(DZ, 7-br;^ (3-3b^^i<+V4'7:i;:^ 
,'U> -9, 9' -t->-n~-N+t/,'l/7^^:tU>]5;C^4 0 
ii»l(5?iSft?^:t^;^«:An^Cfil^(./i:J§fl?$1ifctg. 2iiil 



32) ^^^2 0 03-64 00 3 

62 

a> D M F ^t^^TW U r 2 4 B*F^jg?jfe $ A;o 

T. BiimS^&isSjil/. 4 0*Ccr>:S^:f-y>C^^tC 

m^\t \ 13-11 4*0^-^-73^00 
10 'KNMR (CDa^), 6'G,72-l,13<tii, 22H, Oi,S;0'01,), 
2,04-2,11(111, 4M, CCH»).7,26-8,41(in, 14H, 
[0 09 0]pi]24 

2, 7-bA <4-b Ko=fS/>*?^>l.7*:i-jL/) -9, 
9 ' - n - }\^^ U > < M- 2 4 > <D^l^ 
SST-S^i. }irm5i:>'^3£^>f>-tf-^ii^:rc2 5 
OmlW(^>3P::?^Ar2tC. /.'Uri >^|l5i,T. 6. Og 
(9. 5wisiol)CC:'2, 7-t^X {4-x*,«U3t-:?^s;,^:^jl. 
7j<^^^7 jt^^l') -9,9' -^^V^^7Jl':t 
l->?:Anr 3 OmW^^TH FtC^gf!¥$iiA:, j^j^c. 
20 4 0in1<^*THFtCiM<0L ! AlH.Jgl«*K®U 

ii. iSil'&fe^2 4BSfeigac$^wi^. 

30 i&b. 4 0*CC'^^t-:7'>t:'3^^i<:ig^»$iiT. 5. 
1 q <iR*9 6?^) cC't^ai^^ff^Co 113-1 
l4*Cf'ab-7?c» 

'H-NMR (CDCtj), 6' 0:73-1, 07(w, 22H, Q\,'>^jyQ\^) , 
1.59(5, 2H, CM), 2,01-2,09Cn, 4H, CCHj), 4,7S(s, 4 
H, CH»), 7.47-7,80(111, 14H, ^iSfe) 
[0 09 1 ] P^I2,5 

2, 7-b';^. <4-:i7Pa>^.'l'7 j;:::,'L/} -9, 9' 

?irm m^S[lf^.C>'ii?Jfe:3>r>l7^-^<i;ifcl OOwl 
40 ^(Z;'3P'7 7;^:3Cc:, r^l':3>:^ia.^vT. 4. Oq 

<7. 3lwnol)<^2, 7 -b';^ {4-b KP=*^:^'-rf? 
lU:? -9, 9' - i.'^- n -^=^^t/>L^'7^l/3hl^> 

^Ant:5 Omlo:'^fb>*^b>cc?gfl¥^4i/<:^%. 1. 4 
xi\<rM% ^ :t ^ 0 . 0 h f 'J %> > as?a O A: 
?§ig^l 2B#r^jg?jfe$ii:rd^. Sa[=&SScciST5H*A: 

'l. ( ,5 : 1 } (?>^,^S3^tc: J: D U ^ A 

50 m^c^^mitm^%'±xB^(f^^^^t^^ vtt^^r-. 
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(?3) 

63 

^i^X. 4 . 1 q (i|K$9 4%) «*.«fe^{#]^:o 11^ 
1*1 ':)4 -l 0&-Ct?*^/Co 
'WWW (COa,), 6'0,73-l,13<fli, ?2N, Oi,5:0'cHi), 
2.00-2,08(il>, CHt)..4.68(s, 4H, CrtCl), 7.49-7,8 
Km, 14h, ^#^) 
[0 09 2] py26 

2, (4-fc K'^t'^K'7:»;::^;l.> -9, 9' - 

(7- 92niK>l>(^2, 7 -b'X <3 -x^^'L'Tt-tt^:;^ 
-9, 9' a-^-^i-'^l/^Jl/ 

X^m^itfc^^.. 6mWtK5't>>- l.lc^fiigg^j^Tb 

fc, '^x^^x\ ^iycx4Bm&&$i^tc^k. ^fg^« 

'Z^l^xn^i^^mMX . 2. 0q(«^4 2%> (04 

^■\rmR (CDC!,), 6^0, 72-1, 19<»ii, 22H, Oi i^.C^'Oi'. ) , 
2.03-2,10(m, 4H, Ct\),4.2i(Dr, S, 4H, Mt), 7,51 
(s, 2H, W), 7,a>-7,90<n». 14M, 55^§fe> 
[0 09 3] P)]2 7 

2, 7-b'A <3-b K'^t^K^:*;^^!-) -9, 9' - 
(7. 9 2miiol><^>2, 7 - b';^ < 3 - J-^jU^I-^^S^:^ 

rigis?$ii)fcfs. 6iiii<otK^s»- \:iim^mru 

'Xi.^X\ mB^P^<J>mWi^'^}l'^^^V'>(^C7^rbXtt 40 

m^^tcfk. imm^r^b. mi^^^^ox. 4o-co 

M^t--V>X^^i^^)^:^'iiX. 2. 5q<4^^5 
2. 41^^ ) <?>45£'139^^§:^c, Mmlt 1 0 6 - 1 0 8 VX 

'H-NKtR (CDOi), 6^0, 72-1, 0$<ni, 22H, Ot^.O'Oi,). 
2.03-2,10(111, 4H, CHj),4.21(hr, s, 4H, Mi,), 3,09 
(s, 2H, W), 7,60-7,90(111, 14H, 
[0094] P1I26 

2, 7-b';^ <4-->f I^^^^S-'^ j;:::^!/) -9, 9' 

-11 -^^rS^;l'7,'l/*U> <M-2 8)(0^.^ 50 



^^1^^2003-640 03 

:2*>^a5iT. 4 5. 10(8 1. 4«Tmol> 00-2, 7- 
{i^:?'p^) -9, 9' -i^^-n -^i^t^.'L'^^^Thu 
>. 3 2. Oq(0. 2 Irwjl) <0p 1^4^^/:? 
i<l/-K50'l, 0 6q<lTOtol)a>r ^7^X^U'? 

j;^>i.tNX'7 i ^•:jA.>>*'^t^'i^y^ (0) ^Anreoo 

«iilc:'h,'Ux>^<:j§ll$-|*. StC2M. 4 0 0iiil©9?K:^ 
y ^ l^Mm^^^mMl^X 1 2 0 X;0[>^Sg'C4 8 BSr^igjife 

:f. f >^^mmim ti.sxm^bX'fiv \ ^x im o 
tm. m^tbxmi^f>w^^^:y^mbxw^ 

mt^^XA 1 . 5g <JR«8 39^) Q>^^^^mc, 
it^.i^l0 4'-l 0 5rc^'7i^Co 
'WNMR (OXI^), 6'0,76-ia6(ni, 22H, W , Ot), 2.1 
0-(ni, 4H, OTt), 3.91(s, 6N, 00^), 7,03-7,75(m, 1 

[0095] pi)29 

2, 7 "bA <4-b ro=^V7*.=^^l/) -9, 9' - 

l>- \\-^=^U>\^'7 {M-2 9) <?>^fi£ 
AJgr^T'X^iC. 3 0. 0q{54- 9iiOTol) <?>2, 7 
-b;:^ <4-^' h+i^:7*:j..'l> -9, 9' -i-^-n- 
-N=^^^^'^'7,'^:f b>^A*^T4 o Opiicc:'^(fc>*^u>tc 
|gfl?5iift:^]fe. -7 0'C<C'iSfSSaC^ClM, 2 2 0iiil<^> 

i^^^m^^'^.^inmciHix^F^^^myuc^^, mim 

W^SStC 2 N CC'^g^fb:^ h L> 0 JuM^^m^ b. r}l 

mmmi&tbxmmj(^^}i/^^it> (i i o) 

^i^mbXWi%mt^^X2l. 8q(iR$76- 6 

%y ^"^^m^mco a'js^nfcajgi* 142-143 

VX^'7fCo 

•H-MMR (DMSO-<f ), d0.61"1.16(m, 22M, - 
Qii). 2,10-2,12(111, 4H,-C]C^t-), 6, S9-7, 85«5l», 14H, 
^§5^), 9.57(5, 2N, -OH) 
[0096] 17IJ30 

2, 7 -bX (4-t^r'^ h7:*i^-»l') -9, 9' -i> 

)L&^y^^t'C, r}l::^l^WS^r. 10. Oq(l 
9- 3wiiiol) c::'2, 7-b;^ {4-t KD^^v:?^::^ 
jb) -9. 9' -i>-n --N4^^>.'l'7>^:tu>S:Ci^6. 
1 q ( 5 7 . 9 iwnol ) CC-S^T >ft^,3t^?3Sf|lil 1 0 0 m 

Kor -te h >cc5a*$3 ^xi6m$ t?. - 3 0 *C(^)Siac^c 
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(34) 

65 

**tK (quanchinq) igfU* ^l/>tCj: Ol* 

2,03-2,07(111, 4H, ?,40-7.84(iii, 14H, 

[0097] 151)3 1 

2, 7-fc'X(4-(3, A-l>U7 -^y^z.*) V 
-9, 9' a-^+t';^7,»U:tb> (M 

- 3 1 > 

< - >X ^ - { Dean Stark) agS^li^J^cAJS:? 
5^;^:3tc, 10- 0q<19- Zmo\) 0>2. 7-t';^ 
(4 -b rp1^i''7 j;:^^^) -9, 9' 
V^l^rr-l^^f-U^^iAnr. 5 0w1<ODMFRO'4 0»W 20 

?%£p5ii . SJti^^^tC 6 . 9 3 q < 4 0 . &nniiol ) OC:- 
p-:^^D75?□:^^ 'J^^?:?^l3li<./^C 2 4fiiniSJt$i+ 
feo v^l^r\ mUms^^^'k 1 0 0 OralC'*CC?t!@^'!i/*i 

a:i6S^^i!SiaOi:6 0-Cr^$EiEjS$ii, 
<tU^C-^4^t?*>/SJBx^^l' (4:1) tCJ:0*^A^ 
^c^TtSSSl.. rfe^^^^^^<:J: »m$£S(k$i^T 1 0 - 30 
2q {ii^$6 9%) CC'i.'S^^ti'Co M^^t 16 3-1 
6 4*Ci:'^b-?A:, 

' NMR (CCa, ) , 6' 0, 68^0, 81<W, 22H, -Ci^ - , -C»i > , 
2.06-2,08(m, -CCft-), 7,14-7,80(n>, 2CH, 

[0 09 8] P)J3 2 

2, 7-b'X(4- <3, 4-i^:^^l'?i<^i/7x/^ 
V) -9, 9' -i>"n -^■tS/JL'7;l/:tU 

> (M-3 2) c:'^.'^^ 

^^S^^A^ec. 10. Og < 1 3iPwol> c::'2, 7-f 40 
X (4- (3, 4-S>>7/'7:i;/tt') -^x^'U) 
-9, 9' -t^-n-^i^t^'l'7JU:rb>, 14. 6q 
< 0 . 2 6 nntol ) a>*e<k:^ »J •i^ 7 5 mKD^g.i^ia 

7 & x^mj- Ktixmi^ brj,^^ir>3B 
Bbxmi^nfcmi^^'mMbx^m^kmi^bfci^.. 

I/. 6 0*Cl?2 4BSfemEfeti$ii. ttK^-^>^S;0'n 

--^^'9>ic^:^mmit^^xB. dQimiB. 

3%) 0>&^<Dm^mf<U mi^ttZ 1 4 - £ 1 5*C 50 



i»^32 0 03-64 00 3 
66 

^\rm< <DMSO-<f>, dO,53-l,20(w, 22H, Q\t, c 
^i), 2,l«,20(w, 4H, C01>), 7.16-7.92(n, 20H, ^ 

[0099] PII33 

2, 7-fc';^(4- (3, 4-i>^>l^^^t^yxy^ 
i^) y -9. 9' -S>-n -^+i^,'L'7Jt/5|-u 

{M-3 3> <D^J& 
M^!&'yyy^:2(c. 5- 0q(5- 9mo^)(OZ, 7-tr 
A (4- (3, 4-'i>:!^}i^^-^i^'7 X /^U) y x::^ 
}l) -9, 9' -i^-n-^^i^ilV}l:i-iy>'^Xf^O 
tjii(Om^^m^€: Knx 2 4 B*fe1ig?ife5 i^tCo ^i<'^^^ 

'mbxmm:^nxm^^m^mi;btcfk. '^.^ici% 

m^X3, 7 5q<«*7 8%)0C'^.'S«9?:f#3^Co 
^tifcEmt 1 8 7 -1 88 'Cr-^) oiTco 
VWMR (C(Xn,), 6^0, 76-1, l?(ii», 22H, Oi, , Oi«), 2,1 
3-2.15(w, 4H, CCH,), 7,24-8,04'>, 20H, 
[0 1 0 0] P1J34 

2, 7 -t'X (4"r-b^;l^7^::i>l^) -9, 9' 
-in U> <M-34) <^>'&.^i 

7'7Ar2CC, 3 0. 0q.(6l. ^mo^) <0Z, 7-t^ 
A (tJ^*::.^^) -9, 9' a — ^+S^->^7,•^:t 

U>J5:0'5 0 OmTO:^-'?J<>S>AJU7 i v'^p^n. -Mu 
V\mux%±imm:^^fc^k. 0*0X2 4. 6 6q 
( 1 8 5fliiiial) C-Hfeftr^l^^^^'^A^a^UliU. SST-S 
^i^ft^l/X 14. 5q(1 8 5niiiol)<;>lglbr-fe*>^ 
^ 1 Bife1tC:;>X:t^CSST$tr:?'c^^. 2 4B*feijg?fe5 tTAio 
:'X<c^*C. ii|gBSl&fe^2M(3!:'aei**i<0?P-^tca 
C ^'CSfS^ *[W ? iS(k>* * b > tc J: n ?*ai $ 

m.. mmmtoxmi.^'^\->/^^^> < i/i 

0) lCJ:^}:^yA^mi*^Ximi4c'0.. mt^^l^^/ 
-v4:i^>tCj:DffisftSffc3trf 2 3. 5q(ft*6 6. 

6%) O'^fm^mc. im^ntc»M\ti 30'-'i 3 

1 *C C^b -7 

'KNWR (OCI,), 6^0, 73-0, 79(m, 22H, Ot , Ot,), 2.0 
7(m, 4H, C«), 2,68(S, 6H, CDCH,), 7, 63-8, 12 (ni, 1 

[0 10 1] t?i)3 5 

2, 7 -b'A <4-S''r>^:?*::^,'U) -9, 9' 
n -'N^V.'l'^^l/st-uv (M-3 5) o:»^.^5 
2>^>1^-^fixA:^LJg':?7X2(<:. lO. Oqd 
6, 5«iimol) 7-trA { 4 -:?'o^'7 x:=.>^> - 

9, 9' ->:>-n-^+t'Jl''7,'U:tb>Rt>'4. 2q 
(46. bmo'i) m^Tl^im^/^tl. 6 0nilOC'DMF 
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67 

<./T?lii*Sft5t?r6. 6q<te$7 9. 4%) 0>^^ 

ife^fifeo 'm^ntc&j^At 1 1 3 1 1 5 

fc. 

'\rmR (CDO,), 6' 0,71-1, 58(w, Ot , Ol,), 2,0 10 
l-2,08(m, 4H, CCH), 7,56-7,55(ni, 
[0 102]pil3 6 

2, <p-b ro:^^VX*LOI/> -9, 9' - 

mm. SJ^If ^.iy^'i£tS:3 >r >17*- A: 5 0 0 wl 
©CC'ap^^;:?;^?^^ m.mWS^r. 3 2. 7q{0. 
0&mal>C!)2, 7 - trx ( p - h M .'U) 

-9, 9' -^-^-n ^^'L''7,'U:tU>SO'2 8. 0 
q(0. 5wol> OC:'KOH^Anr2 0 0niW->fa?-^-.'U 

2 @msik^ tM:$$#;:cit&<og|{$^ 2 7. l g (43^ 
^95^) il°ii9 6-9 7-C^C-3b^A:o 

• \T NMR (CDO^ ) , 6^ 0, 56-1, 15(m, ?2H, :5;0'CH« ) , 
2,00<br, 4H, Oii), 5.iO(Dr, S, ZH, CH), 

[0l03]p)la7 

2, 7-b'X(4- (3, 4'Z>i7}V^^^l^Vx^^ 

73;XU>tr:^'H - 9, 9' -t^-n-^^^VJl' 
yfil^i-^im-^k^ (IVi-37> o>^m 

mm. sacifsa'jg*^ ^t^^tc 2 5 0 mi 

SCC-aP^T'^^rJCC, 3. 0q(3. 3j?iitol) CD2, 7 
^l/>fc':^'l/) -9, 9" 

xrj.i,^T^^^^^f^.^Ufci$:. ^^vcc^^£p$iit: 1 - 9q 
(J|K$6 7%y (Omi^mtCc 1 9 0 - 1 9 3 -C 

VNMR (COa,), 6^0, 71-1, 25(JT», 22H, CM, i^.O'Oi, ) , 
2,00<br, 4H, Oi). 5,S2-6,86(cl, 4H, 7,09- 
7,65(111, 20H, 
[0 104] Pll3 8 

2, 7-b'X <4-7JL':toA*»J>l^) -9. 9' -i> 



1$fe12 0 03-64':)()3 

gC'3P'7 7:^r2tc, r^Pr^^^a^vT, 17. 7q 
{3 6wmol)C'2, 7-t>'?'a^-9, 9' -t^-n- 
^^:^\^ly}[^tl^>J^t>\ Oq< a2»pmol> (C'4-y)i^ 
:tD;^^U>. 0. 1 \ZQO>^'<'^i><?sL ill) r4r^ 
-h. 1. 1 3qCDh 'J~ 0 - h IK'H^A? < l 7 w 

¥^ni\^x\0iycx'2 4mmi^ft:^^fc. '•Xi.^x\ m 

4 0*C<^S[^3t- y>^cS»tcfeis$iir. 1. 1 
g <iR*5 3%) O^mi^mc, Mmtl 1 O "- ! 1 

■H-NMR (CKli), 6'0.6^i,15(m, 22H, OtSO'CHs), 
1,95-2,00<W, 4H, <H),7,08-7,65(m, 14H, ^Sl^, 4 

[0 10,5] P1J39 

2, 7 -b'X <3-^ -9, 9' ~t>- 

n - -N^t/,'^:? ^I^^f- u > { M- 3 9 ) oc-^.'^ic 
5ir+«8. S«lfS;0'iS?fer3 i^r >^- ^m^fc 2 5 0 ail 
S<Z)3P'7^;^riCi:, r^U::^>#a^T. 3 3. Oq 
<6 Tnimol) 00-2, 7-t^:?'a^-9, 9' -^-^-n- 
^+ t^'U:? iU^fUVRiy^'^ 5q < 1 6 anwol) <?>3 
hp;^=^lx>. 0. \ 5 \ QO>^'<^t>O^L (II) 7-^9- 
-h. 1. 232(|Z:'h>J-o- h>J,'^t^;^'7^>, 1 
5. 2Q^^:'hUx=?^;^7^>^Amc^]l, lOOiiil<^>D 
MP«:l3B;lt: lOO'CrS 4B*fe1S)E&3iift:o '^X^^X\ 

4 0 w^Sit-'i^vT'^.^jtcggiis^iir: 3i. 

5q (iR^7 5%) O^JS^^mtc. m^.k^ 1 6 9 1 
9 2*Cr'*>-7^"c, 

'KNMR (COa,), 6'G,66-l,15(ni, 22H, CH^ ^.i^^'Ol, ) . 
1,95-Z,00(iii, Cht)57.15-S,48(w, 14H, ^-SS?,, 4 
b'^^l/) 

[ 0 10 6] m 0 

40 2, 7-b'X <4-^ -9, 9' -l>- 

X\~'^^i^}l^}lt\'-> (M-4 0> <C"^f^ 
mtm. SJKIf ^,i:>'iSfife:5 >r >17'- A: 2 5 0 ml 
^0C:'3P'7^;^=2tC. r}l:p'>^&^^r. 3 3. Oq 
(6 7iiimoi) Oc:'2, 7 -i^^'?'P^-9, 9' -t^-n- 
-Nl^t^'l/7,'l.7l*U>,Rl>'2 5q< 1 6 8fln»ol> i^4 
ho;^^U>. 0. 1 5 lq(^>''^^S>'5i. <!I) r-b^ 
--h. 1. 2 3 2cp5C'hU-o- hUJl/*;^:?^>, 1 
5. 2ciOC:'hUx*;l.7^>'S:An/i:^]l. 1 OOmTOD 
MF=S:J3D;lt: 1 0 0 'CtT'S 4B#raJS(t5ii)^c. vtC^T?. 

50 fii2sri5«9<^JS!S:«rS}a^cf£T$ii. fJ«<^>aKw^-7 



http://ww4ipdl.ncipi.goJp/tjcontenttms.ipdl?N0000=21&N0400=m^ 12/30/2005 



Page 1 of 1 



69 

#TtB ^ . Ekmt^'mM bXs^^^y- >l 0 i^^ 1/ fc 
(te$7 8^) OO^.'aS^^fffco It*.k* 16 4-^166 

1.95-2, OCKw, «i, CHi), 7, 15-7. 81(111, 1^^^, A 

[ 0 1 (• 7 1 m^iiiO>^^ 
«4 1 

2, 7-b'X /:?:»i^.t> -9, 9' 

n -^^^/;l'7^»/:t U> (M-3) t-(v^^>}i^7)i'f 

t}^tO>m^ ip-l. P- 1 - laCi^P- 1 -£) 

.'I') -9, 9' -S>-n -^^V,'l':?.^P:tu>. 0. 1 

3 4q{liiiw)l)<D'rV'7^?»l7^l'rbr. 3. Owq 

+1/-y^,'l^i^;^4^r ^ r (HMPA) ]Si>'3iiii05t'>* ^ 

h >K^>>^ / - icmr i^x m&i^^Vi^ $ 

'H"NMR (CDOj), 6^0, 76-1, iCCHiSiTRfi), 2,08(br, 

$r ^7 o D $ tf:rc?%. iW^i^^<?>?*ai^^^ 1 m 

^mtht. m(rjmuUf<:M.^i^ ( P - 1 - 1 > 

Oiilt^X 0 P - 1 ^-^ft?: D D5^>I.Atc?gf5¥^iife 

1. i^s<^>?^*p$tifem^f* ( p - 1 - 2 ) 

[0 109] m2 

2, 7 -b'X <4-r ^ x^::?:*;::^.'!') -9, 9' 
n-^4^i^<'U7;U:tU> <M-3 } 7-tr:^{4 
-T-^l-rb h"? A-.'U) -9, 9' - i-^- n -^i^^^.^U 

U> (M-C) t<0'^^ {P-2> 

Mssaar. Jsi*a^a^A:5 0Mi:?5'A2i<:. o. 

5 1 6q< Umol) Cr.£, 1 { a -7 t ^'7 y^s. 

Jl/> -9. 9' -S/- n -^^t/Jl'^^l^jf- u>. 0- 5 

4 2q { 1 waol) <?>6, 7-b';^ (4-r^t'^b K^j; 

-9, 9' -l>-^^-^^%^>^^:?}l^u^i^. 0. 
0 0 3g < 0. 0 1 6iiiw)l> <^>p - ^ >Vx'i*7.}l^ ^ K 
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■ l*«i^,K^O. 3 3 6q(^iMfb:^,'l'S''*^?A^An. 

3 ml H M P A a' 3 nil OC- D W S O f« ;i r ^fi? ^ 1^ 

0^:cr.^3i:t-7'>1??L?>^<:felI$tfT. 0- 8 7q 

VNMR(CDQb), 6'0,79-l,l(CH*SCRH!), 2,ll<bn 
s, CCH»), 7,43-8,09(ni,=3f§te), S,64(s, Arai=N^r)o 
. [0 1 10] PJ4 3 
2, 7-b'X iA-ri/V j^:^>\^) -9,9' -l>- 

UA^t^l^r i^y^ .'I'T^l^f^b K iCC'S^ ( P - 3 > 
&m^&%r, m*f»^f«^fc5 0ml7^X=2<<:. 0- 
25aq(0. 5niitol)<^2. 7-b'A{4-r^^7 

20 0. ie7q(0. ^mo^)<^Z, ^-t>-^^l^)lt 

^:.^^Uv^;?;l7.'Urt K^.O'O. 0 I 7 Cqt^feftJ^? 
Jl'^^^'^^^An. 1. 5wlCC'HMPA:5:iy^'l . 5mWD 

UX 2 4 BSfel.^JtSiifefl^. 1 »J ^' h >10>^ y -^'UCC 

mm^c^mhfdik. 4 0*C<oS^:^-7^>t:'*»cc:?g: 
30 ^ll^trr. 0. 23q<iR*57. h%)^^n^<j>^^ 

'H-NK<R (CDCL), 6'0,74-i,85CO1»SO'CHi)i ?.01(br, 
s, ecu,), 4.10<t, -O0!i), 7,43-7,80(111, T$#t5t), 9, 
02<s, ArCH«MAr>o 
[0 1 1 1] PII44 

2, 7 -b'-A. (3-r ^ ^':7:A:^,t> - 9, 9' -l>~ 
n -^^i^.'L':?^l^3ru> (M-,5) L2, 7 -t^;^ (4 
-TA^rt.VV x:^>l) -9, 9' - n -^ti-^^'l' 
7^I.^U> (M-6) iCC-M^ {P-4> 

40 M^^a5^T. mt^a^f«^i^c5 0piT:?7xr2ic. o. 

5 1 6q( \ mo\) (02. 7-f;^ {3-75y^'7*^ 
.'U) -9, 9' -*>-n -^^^>.'L':?^^3t-u>. o. 5 

4 2q < 1 mnol) <7>2, 7 - b';^ < 4 -T^l-T^'b ^"7 

9' !1 -^^V^l''7.«l:t l-'^. 0. 

OOSqCO- 0 1 Sunol) a>p - V>\^^.:y^}ly y K 
• \-m^RW:>- 3 3 6q(^tert:^.'l'i^»f?A^An. 
3 wl O^' H M P A C>' 3 or- D M S 0 ^ ?W ;l r ?§ ^ 

fc, vtt^f. mm.'^mmnm'2A^mm^^ittc 

50 tffHi^liAio 'Ac^r. WH13nfcm^f*«:?*iau. Mcc 
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i? D D )i.uc ^Htci^.. ^j? / - }i oc#cti© $ ii 

'H"i*iR (CDO,), 6'o,7J-l,l(c^^R^R^^.>, 2,ii(br, 
[0 1 121PII45 

2, T-b'X O-r - 9, 9' 

.'I') -9, 9' -i>~n-^'^i^)ly>i^^i'^>. 0. 1 

3 4q { 1 wiol)<?>>r v:7^%'l.7^l'rfc K. 0. 0 0 3q 
(0. 0 16iwK5l) cop - h;l'^->;^^^'7^ r- 1**0 

M P ASO' 3 ralCC' DMSO^iM^XtSm^-iitc, v^C - 

V h A.<^^ ^ - ^ icmr OX m^i^^ffM $ it 
6. z%) o>eBo>m^\i^mtc, 

•ffNMR (CDOb), 6^0,76^l,l(CHiSJ:RH,), 2,09(br, 
CCH»), 7.54-g.52<JP,=3?*i5%), 8,68(s, Aji:H=W/\r)o 
[ 0 1 1 3 ] 19114 6 

1, 4-fc'X ( 3-r ^ ^7^:^Jl.> - 3, 6 -i^^-^ 
^>}V:^^U-<,y-^> {M- 16)^2, 7-t^:^^(4 
-r^^'?b -9, 9' - n -^^i'^.'l' 

7>l:fU> (M-B) i-CC'S-^ {P-6> 

mm&nr. }It$«S^S^A:5 0mi:?7X2ic. 0. 

4 6q{liiraol> <^>1, 4 - b'^ < 3 -T 5 

}l) -3, 6 -^''-^^^»l-?t^i/-^>-b'>. 0. 5 4 
2q ( liraiol) (02, 7 - b'X < 4 -r.'U^t 
Jl) -9, 9' -*>-n -^^S^Jb^^l'sf-uv. 0. 0 
0 3ci (0. 0 1 6mo\) (Op - h.'Ux >;^;i.'7 r ♦ 
PkfD^SO'O. 2 2 4<f>^i\:i3JlU0A^An, 3« 
TO H M P ASO' 3 ml<JC' D M S 0 r^fi? S itfc. 

:'Xc^'C\ prm^?g^^^Si§T'2 4B*p^js^S$t^:^c^%. 
0t^}i.L(.cmm^^tc^k. > '^y^-Mcnrtm^^i^xn 

6 6. 2%)(on^omm^mc. 
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5, CC^^,), 4,10<x, OCH), 6,6^8.02<«i, 8,5 
[0 1 1 4] P114 7 

2, 7-b'X <4-:^.'U#*S^.'L'ViX«U> -9, 9' 
-t>-n-^*t',«l/'7»U7hb> (M- 1 1 ) i3. 3- 
t>t: ^a:^^u-<.yi>i>i^to>m^ (P-7) 
ar. jg*$f8?:tt;lA:l OOrol^^;^^!^:, 1. 149 
Q{2iwnol) <^2, 7 -b'A (4 -;^7.'l'i<=^^2^'.'l''7:p;^ 
-9, 9' -*>-n --^+t/.'L/':?^l/:t u>JSCi^O. 
10 4 3 2q(2wiiiol) C'3, 3' - i^b KP* ^^^^S^i-^ 
><3, 3' -dihyqJroxvb^enzidine) ?:A^. 1 Ow1<D 
PPMA {SK^b^J V/>^>XJL.j^>gS> SC|i2 0nil 

x\ mm^^m^i^iycvi, ^isfeisrs^i*, 5 

tnio:- P P M A ^StCAn^^cfl^, 3 B#r^iii)0S£5 tfAio 

m'^.*it,cmrvxm^^^Vr&^i^rc. <ra-T'. tttU 

20 i/^cfs, 4 0*ccO:a^:t-7'>i:'S#>«<:«;M$i*^c. 

1 . 4 q < i|K^9 a 9^ > (oaBoc-m'^#:^f#/-Co ^§f5>n 

[0 1 15JPIJ48 

2, 7 -b'X (4- i?au:^»l'i<:^^l'::?i«;^jL') -9, 
9' -i>-n -^^^>JU:?^l':t u> <M- 1 2 > <Lr u 
'7:5f>I.K^:>b \^^i>V't<Dm^ <P-8SO'P-9> 
MS^aSlT. }m4^»^fi^fe5 0wi:?^;^:2{C. 0. 
4q{0. 6 5«wiol> CC'2, 7 - brx ( 4 - :5^D P:^^^ 
i<i;^7*x^t'> -9, 9' -i>-i\-^^U}l:f}i^^ 

bK^i/K. 0. lQ^'Ja(t»J^*^A (LiC! ) 

riwTONMPtc^iiP^iifco vXc^f. siriaL^'&igs 

0 . 1 2 6 Qt^ e ■ » > ^ A^T 8 0 *CT' 4 BSfelSlit 

V}i<Dj>i'jfy''^u:^^.*ticmoxm^i^mtii^it 

♦! mmi^c^^t^brc^h 4 0*C(O:&S^-':^> 
X'*^>frC?£*#.5^T. 0- 47 5q(*l*9 9. 7%) 

<^^? i»-ASC!:'M^i* ( p - a ) ^ff y-c. 

40 ' NMR ) , 6^ 0, 74-1,05(0^ S£>'CM, ) , 2 , 16<b 

r, s, CCHt), 8,0-«,12(Dr, ^f^fe), 10,82(s, CCN 

[01 16] ti^nfelijism^i* { p - 8 ) 0- 2q^ 
POC !.,^<:iJD^(./C^gP$ii:^<:f^>, 4B#rSJm^i./Vi05 

3? /-}liC^:^jUf^m'C^^Ofc'^^.. 4 0 *C0^3i:t 
( P - 9 > ^jiAio ^3h:rcS^m*^SillK3!>M£TOi: 

50 -mmm^mi'&mmntco 
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[0 117] t?l)49 

9' (M- I 2> <L'Yv 

'7^?;I.Bi>b K'7i>r<!;<C'm^ <P - 1 ORUP- 1 
1 > 

8q(l. 3wmol> 7 - 1^:^^ ( 4 - a^oD:^7,'U44' 
- 9, 9' -S>- n -'N^V.'l''?-f^:t U 
0- 2 53q{l. 3m6\) (0'^vy^}mi>t.)^ 
y K . 0 . 15 tiC'ififfc «J ^ An c 1 6 mWN 10 

(^t '^:>>-$: Antra oxx-^^m^^it^^^mk. 

g 3 ni^cM^ft =&i5t.ii (./ . ^ - ^; 0 i&Jg 

0. 9<]{«$94. 7%) Oi'y-ASOm^ 
< P - 1 0 > ^Jij^Co 

tcpoc i.,^An'cM3^i/i:^g«?$i*fcfg. 4B#Ba}« 

<^>M^i*: { p - 1 1 ) ^fi:rco If f5>nA:S^m^SSm 

[01 19] P1J50 30 
2, 7 -b'X ( 3- i?PO:^?.'l'i<^^7 ji^Jl') -9, 
9' -y-n--^+^>JU:?^l'3ru> (M-2 3> i;'7-U 
K7i>r<!:0DS'& (P - 1 2 SOT - 1 

3) 

M^^aar. mt^^a«:«^fc5 0iiii7^;s=!^C. 0. 
5q{0. SjpwoD (5C'2. 7 - 1^:;^ ( 4 - ^^^pa:^J^:t^■ 
:^;^:? :»;:^jL^> -9, 9' -i/-n -^^^/.'l':?-^W:t U 
>. 0 - 1 5 a q ( 0 - 8 jpmol > CC-r U^? 57->^BS^fc K 
7 ^'^ KSO'0 . 1 c^JC'iSft U A^An^C 1 1 fliTON 
M P i<:?g^ $ "Co ^T' . miBit ^^atc 0 - 1 2 6 q 40 
(?>t-liS>>'$:Ant:6 0*C^C5B#l9!S!it$iifcf|^. STiE 

a 5 n^^c^^f* ^Sia 1/ . ^? y - tc c^: D iaa)6 

iir. 0. 5 4q (!|K$9 2%> <5Di?M-Aa(^S'&f* 

{i>- 1 2) ^tii^Co 

'H-W^R (C*CO-<dr), 6^0,62-l,03<«&C>'CH,), 2,16(b 
s, OCHt), 7,65-8,34(111, 10,82(s, CON 

50 
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[0120] fi6nA:friam'^i* ( i> - 1 2 ) 0. 3 q 
1 Owiopoc I .^<:AnMtr^^^t?A:^%, 4 

4 0X<7>:6^:^-':/>r'5^?>tC$£:tl^tM:, 0- SBq 
<D^? 'J-Afe^S^fli: {p - 1 3 ) ?:f#A:o If^nfeS 

[0 1 2 1 ] P1J5 1 

2, 7 -b'X ( 3- i>Dn:<7,'Ui<:;:^:?x:::'U> -9, 
9' -y-n --s^t/,'l''?;^:tu> <M-2 3> i-^V 
7^;Pei/t ]Fyl>^ t€*m^ (P- 1 4S0'P- 1 
5> 

gS^a^lT. imm^ii^fcb0m)yzfy^:2li:. Iq 
< I. 6 3jjiiio1) 7 -b'X ( 3 - D D:^Jli<:::: 

>. 0- 3l7q{l. 6 3nwol> (^-rv^ ^?JU©^>t 

r 7 r 0 . 1 qcc'feft »j ^ A ^ Anx 7 ©wn 

MP{<:^il?$1*:rCo :'Xt>^C. l5sSif.^«3CC 0 . 2 5eq 
<J>\::l^i»^\nx8 0'Cr'4B#fe1SJt^iifcf^. fJlB 

a 5 nftiM'^ft h . ^ki^iy^'^^ ^ / - .'U ^: d ffijft 

iiT. 1- lq(iR$9 2%) ©^^U-ASOS^**: 
{p-14>^fffCo 
'H-NMR ([^CO-ci"), 6^0,5Z-l,03«:HiSO'CHi:s 2,16<b 
r, CKH), 7,65-8,59(111, ^§*S%), 10,S2(s, C€N 

[0122] nhntmim^i^^ ( p - 1 4 ) 0. 4 q 

tc 2 OmlOP 0 C ! . ^AnUliSa ?Si^5 trA:fii. 2 

4 0WS[^:t--y>X'S.*ccigii?$i+t:. 0. 3 

Bq(J>^ 'J -AS<?>^^i$ ( p - 1 5 ) mtc^ ii6>n 
[0 1 23] pil52 

2, 7-b'A <4-b Kp^S^-^za^^I) -9, 9' - 
l>- >\^^v:y {M-2 9> <!;2, 7-b' 

X (4-i?Dpy*,'U7j;^;U) -9, 9' -i'^-n- 
-v4:i;..l>7JU:f b> (M-25) iOC-^^ (P - 1 6) 

Owl^*<^>3n:7'^;^2tc. 0. 4 4q{0. SSnrnol) 
<7>2. 7-b';^ <4-b Ku^i/Vi^^'L') -9, 9' 
-i>-u-^^i^o\^y}\^t\y>. 0. 5()q<0. 8 5m 
iPoDOS, 1 ~\::::^ i^-i?^Uj<9>\^V - 
9, 9' -t^-a-^+i^^l'^^'U^PVao'O. 04q 
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D'^^'K^Atl. 1. 7nlC'DMS0S:O'5. ZmVDV 

fen ^(*:^ jKie 6 , / - ;UC J: 0 iS^Jg^^OCCi^^ L A: 

W), 5,09(s, OCHC), 7,05l-7,80(fl», =i?#fe)o 
[0 1 24] PII5 3 

2, (4-ii7Pu>?';U7x^«l') -9, 9' 

-t.>^ti~^^^U}\^y}\^tV> (M-£5> 4- 
fc-;^ <4-t hP+t^A^iJ.'U) -3, e-i^-n-^ 

^t.Oi^:^^i^-<,y^'>t(C'm^ < p - 1 7 } 

Oml^<^>3P:?'^;^2CC. 0. 4 4q<(). SSwuiol) 
<^1, 4-b';^ <4-fc Ko4^->X^l»<L^) -3, 6- 
i>- 0. 5 0q{0. 8 

5m!K)l><^>2, 7-b'X <4-i?Da->i^^U'7j;j:jU) 
-9, 9' -i''-r\-^^^>}ly}lt\y>Rt>0. 0 4 

I. 7iiiWDMSOSt>'5. 2iiil<^> 

Wbrj,i>'^6 1 0 0'Cr'7S*r^JSf5$i*A:?fev JSJfcSK^ 
^j? / - ,'1 ccijia.^.jS;$g <Sr ^ tcs^T b X'^^o>m ^i^^ 

»{<:feti$ii*c. 0. 7<i<iR$7 9- 7^><^t&cc:' 

•ffNK<R (OCL), 6^0. 75-1, 57(01, S<:>'01,), 2,00*r, 
5, OCUr), 4,04(5, OCH^), 5,09(5, OCtiiC). 7,03-7,72 

[0 125] 1?1J5 4 

2, 7-fc'X <4-T-b^;l.'7j;::.>l.> -9, 9' 

--^4^S'^^U':'.'L^:t U> (M-34) i4, 4' -l> 

(OM^ (P- I SRa'P- 18-1) 
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4 9q{14. 7»iinol) 05Kft'J>Ri>'&mlOm-^^ 
UV*-;L.^An. 1 1 0*C^C3B#fe1.^it$iit:»«*#J^ 

( 1 2iwnj>l> CC'4, 4' -i^r^^-3, 3' 
y * - -T-^l'^.iy^'O . S 9 q ( 1 2 wniol ) 

7-b':^ (4 -r^^.'l/'7:A^^l') -9, 9' - 
,^ -^+t'>|.'7,'L'*U>^AnW*. 1 OmlCC-m- 
!7 V V - >l ^WC^n l^X VvX:2 (TMm^^^ ^ . 
^#?^$iiA:f^. SiSC^l 1 0'Cl!^C*^<±P5iir 
10 1 1 BSfelSlS^ iiAio SJtf*cr>?§?e^ 1 5 ^<^> h 'J x 

ji^r 5>/x^?y-;i.^gig ( 1 ,5/8 5) tc:3iaa;]e$ 

I8t@l^?^(./fcfli. 4 0*C^C®JII^;tiU^C0. 9 8q<te 
*8 9%) <05|<'J^y';>=&?ifco 

[0 1 2 6 ] ^N'WR (CDCl^), 6'O,7O-l,380ptn(m, 
Oil, at,), 1,85-2, 3^<m, A\\, CCH), 7,10-8,60pp 
mem, 3:n, 

S:^: p L?S^iO.H 3 1 mX^ ^ A: P - 1 6 m^f*^ d 

c3?f^>i.,4tc: 1 0 - 5 y^^mcmm-^^idk. mm<r>^Si 
{p - 1 6 - 1 ) m^^^^ti. c<i>m.^mtWi-kPLm 

[0 127] PIJ55 

2, 7-b'A <4-r ^ ^:?:*^^.'l') -9, 9' -l>- 
t\-^^ty>\^V>i^^U> (M-3) i6-FDAi(0M 
^ <P- 19) 

^.^i^jy^'mm^y. %&'yv^^ic, o. 5 0g 

(0. 97mnol)02, 7 - b'X (4 -7 ^ 
.'l) -9, 9' -s-^-n --N+^/,'U:7;^:t u>^A4i. 
30 3mioc:'N->^^^i-eDU \^y^n}^x^m^'±tc\^.. 

0. 4 3q(0. 9 7uraiol> 4' - i^^^f^A^ 

3ru^vyDfl>r>) tJ'^^.'US^^ig? {6-FD 
A) ^y^n, 5mWN->^.'l'ep'J K>'S:U0^T2 4 
Blr^OC:*iSiS:fE^trfeo ^Xt^^^-. 0 . 4 7 q < 5. ^Zmo 
1) <De 'j t^>ao'0 . 6 1 g ( 5 . 8 3 wniol ) (0%^^ 

m ^ UX4 0 vo>m. ^ str# u ^ ?e> e mm m $ 

ii^C'^'^ rtfcU/Co ^-XC^^C. firi2^i«?:;rSCCf£T$ii 
40 tm'^O, dO'CVmi^'^^.^itX. O. 8 1q(i|K 

«9 0. 2%) ccwc*^a<iC'i<y>r 5 \^^mc, 

■H-NMR (OCb), 6^0, 74-1, 45ppm':m, 2?H, Q\% . Cfi>, 
l,52-?.45ppn(»n, 4H, 001, >, 7,20-8,4Cppcii(m, 20H, ^ 

[0 1 28] P)56 

2, 7-b'X <4-b Kn+'/^xJ^^t.) -9, 9' - 
i'P^'Y Kicc:'gi'& (P-20> 
50 iq{l. 9iii!iol> <;!>2, 7-b';^<4-bK 
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0^>y:^:^}\^) -9, 9' n -^'^l^>i^^ }\^^ 
U>:5:0'0. 48q<l. 9mo\y 0>^^*<:p^^}li7^y 
K (sebacwlchlohcte) ?:An. l/f h^l-x > 

'\fmR (OXX,), 6^0, 58^2, 45ppm'>, 34H, CH» , C^i , C 
CHi), 2,5O-2,90ppn(m,4H, GXft), 7,05-8,10ppn>>, 1 

[0 129] P1157 

2, 7 -fc'X (4-b -9, 9' - 

S>-!i-^+2''^l''7,'b:tb> {M-3 6> tf-'t^yil^ 
0t:y :^:^}it(C'm'^ {p-2 1 } 

q{2. 3 8nJiiiol) €'2, 7 - f ;^ { 4 - 1 Ka^S^;?^ 

"f-ihl) -9, 9' il-^^t''^l/'7,'U:tl>'>. 
0. 7 9q<2. 3Bmo}) 0>n}V}l^u/<^'7 
iim^O. 6 7q(6. 3 0«iinol> O.fcJtK^'JC^A^A 

<^(S!ft^ 1 2 0-Cti:±^5tft: 1 7feMSJCS$i*:r-Cc 

(D^/^'^^X-^l- { 1 : 1 > ?g>SCC^^^tC?ejTt'^C^fe 
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